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where pi, i = 1,..,6, were the position vectors of the control points that define the shape of the curve.
Let xk, k = 1,..,N, be the digitized points along the curve. Approximation of the curve with the Bezier curve can be computed by solving the following least-squares minimization problem:
where E was the objective function, p(uk) was the point on the curve closest to the kth digitized point xk and λ was the weighting coefficient. The first term represented the fitting error between the points generated by the function and corresponding digitized points on the curve. The second term was the smoothness penalty function representing bending energy of the curve. By finding the values for the control points and uk that minimized E, an accurate as well as smoothly fitted curve was obtained.
Calculation of the curvature of the superior edge of mandible
To compare the degree of the curvature of the superior edge of the mandible, we calculated the profile of curvature on the sagittal plane. Curvature normalized by the length of the superior edge can be calculated as:
where L is the length of the superior edge, and p 'x, p''x, p'y, and p''y are dpx/du, d 2 px/du 2 , dpy/du, and d 2 py/du 2 , respectively (Hosaka, 1992) . The length of the superior edge can be calculated as: 
